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Results
« The designed ANN included five inputs and one output.

« The number of hidden layers of this ANN with a single hidden layer has
been tested from one to ten.

» The data set was randomly divided into learning (80%) and evaluation
{20%) sets.

« The results obtained from this study showed that:
« ANN estimations were in good agreement with the measured BEST
test total score as seen in Figure 1.
« ANN estimations were better than that of MLR estimations aas seen
in Figure 2.

Figure 1. Measured BESTest Scores, ANN Estimated Scores and
: ANN Error

BEST Score

(Root mean squared error-RMSE- for ANN=3.86, for MLR=6.97). 5 1w 15 20 25 30 3 a5
Case No
Figure 2. Measured BESTest Scores, MLR Estimated Scores and
col . MWREmor Conclusion
w0 - o
2 « [t is found that modeling by ANN is a promising and
100 useful tool to estimate the balance status of

5 1 15 w25 30 5 A0 43
Case No

hemiparetics.

« Predicting balance status of hemiparetics makes
contribution to plan the most suitable
rehabilitation program providing useful and better
suggestions to establish home modification and
relevant exercise program.
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ESTIMATION OF BALANCE STATUS IN
HEMIPARETICS: AN ARTIFICIAL NEURAL NETWORK

IMPLEMENTATION

Giizin KARA, MSc, PTY, Filiz ALTUG, Assoc. Prof. !, Kadir KAVAKLIOGLUL, Assoc. Prof.2,
Ugur CAVLAK, Prof. Dr.!

‘Pamukkale University, The School of Physical Therapy and Rebabilitaion, Denizli, TURKEY.
? Pamukkale University, Department of Mechanical Engineering, Denizli, TURKEY.

Purpose

« The aim of the study is to estimate the balance
status of hemiparetics using Artificial Neural
Networks (ANN).

« Balance Evaluation Systems
Test(BESTest) was used to evaluate
balance status of the participants.

Methods

Functional Reach * IBM SPSS

po (£ 14.M:31) Test{FRT), Statistics 21 was

hemiparetics were

H A One Leg Standing d t lyze
included in the used [0 analy;
Test{OLST) (left and it

'satudy 't(en;ormed at right side), ) ggg{gg"e
amukkale 6 Meter Timed

University in the Walk(BMTW)

Neurological Timed Up&Go + Mattab Neural

Behabllltatlon Test(TUG) Network Toolbox
utpatient was used to build

Department. were used to predict the ANN and Multiple

BESTest total score. Linear Regression

{MLR) models.

Results

¢ Mean age of the sample was 54.24+8.19 years
(F:14,M:31).

» Medical statuses of hemiparetics are given in
Table 1.

» Descriptives of the tests used for ANN are given
in Table 2.

Table 1. Medical Statuses of Hemiparetics

Table 2. Descriptives of Tests Used for ANN

Min-Max MeaniSD
Duration of the Disease (month) 2-384 43.40£59,58
n %
Astiology of Cerebral Lesion
CVA-Ichemia 35 778
CVA-Haemorrhage 8 17.8
Intracranial Mass 1 22
Head Trauma 1 22
Affected Hemisphere
Right 25 55.6
Left 20 44.4
Dominant Hand
Right 42 93.3
Left 3 8.7

CVA: Cerebrovascular Accident

Min-Max MeaniSD

FRT(cm) 12.00-39.00 26.99+7.12
OLST{sec}

Left side 0.00-30.87 12.23+13.23

Right side 0.00-30.37 11.44£10.71
BMTW(sec) 4.18-59.91 12.86110.44
TUG(sec) 6.31-80.00 18.77£14.01
BESTest Total Score 39.00-103.00 71.11¢16.91

ANN: Artificial Neural Network, FRT: Functional Reach Test, OLST. One Leg Standing Test,
SMTW: 6 Meter Timed Walk, TUG: Timed Up&Go Test, BESTest: Balance Evaluation Systems

Test.
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